This paper argues that the U.S. bankruptcy reform of 2005 played an important role in the mortgage crisis and the current recession. When debtors file for bankruptcy, credit card debt and other types of debt are discharged -thus loosening debtors' budget constraints. Homeowners in financial distress can therefore use bankruptcy to avoid losing their homes, since filing allows them to shift funds from paying other debts to paying their mortgages. But a major reform of U.S. bankruptcy law in 2005 raised the cost of filing and reduced the amount of debt that is discharged. We argue that an unintended consequence of the reform was to cause mortgage default rates to rise.
Introduction
The financial crisis and the recession of 2008-09 were triggered by the bursting of the housing bubble and the subprime mortgage crisis that began in late 2006/early 2007. But we argue in this paper that U.S. personal bankruptcy law also played an important role.
Because credit card debts and other types of unsecured debt are discharged in bankruptcy, filing for bankruptcy loosens homeowners' budget constraints and allows them to shift funds from paying other debts to paying their mortgages. Bankruptcy thus gives financially distressed homeowners a way to avoid losing their homes when their debts exceed their ability to pay. The availability of debt relief in bankruptcy was widely known; the costs of filing were low; and there was little stigma attached to filing. Even debtors with high incomes and high assets could take advantage of bankruptcy. But a major reform of U.S. bankruptcy law in 2005 raised the cost of filing and reduced the amount of debt discharged. It, therefore, caused bankruptcy filings to fall sharply. In this paper, we argue that an unintended consequence of bankruptcy reform was to increase the number of mortgage defaults by closing off a popular procedure that previously helped many financially distressed homeowners to pay their mortgages. The reform, therefore, contributed to the severity of the mortgage crisis by pushing up default rates even before the crisis began.
We use a large dataset of individual mortgages to test whether the 2005 bankruptcy reform caused mortgage defaults to rise. We find that mortgage defaults rose by around 15% after the reform went into effect and that the default rates of homeowners with high incomes or high assets -who were particularly negatively affected by bankruptcy reform -rose even more. We estimate that the 2005 bankruptcy reform caused about 200,000 additional mortgage defaults to occur each year, thus adding to the severity of the mortgage crisis when it came. Bernstein (2008) and Morgan, Iverson and Botsch (2008) first suggested that the 2005 bankruptcy reform caused mortgage defaults to rise. Bernstein did not provide any empirical tests. Morgan et al. hypothesized that bankruptcy reform caused default rates to rise by more in states with high homestead exemptions because homeowners in these states gained the most from filing for bankruptcy prior to the reform. They tested this hypothesis by examining whether foreclosure rates rose more in states with higher homestead exemptions. But the 2005 bankruptcy reform did not, in fact, change homestead exemptions in bankruptcy, except by imposing a cap of $125,000 on the exemption that affected very few homeowners. As a result, their test is not very precise and they, in fact, did not find very strong support for their hypothesis.
1 Also because Morgan et al. used aggregate state-year data covering a long period of time, they could not distinguish between the effects of bankruptcy reform versus the effect of the mortgage crisis on default rates. In contrast, we examine the relationship between bankruptcy reform and mortgage default using a large sample of individual mortgages and a short period of time that ends before the start of the mortgage crisis. Our data also allow us to examine how particular provisions of the reform affected default rates of high-income and high-asset homeowners.
Our paper also relates to the recent literature explaining mortgage default using data on individual mortgages, including Keys, Mukherjee, Seru and Vig (2008) ; Gerardi, Shapiro, and Willen (2007) ; Mayer, Pence, and Sherlund (2008) ; Demyanyk and van Hemert (2008) ; Rajan, Seru, and Vig (2009); Elul (2009); and Jiang, Nelson, and Vytlacil (2009) . We add to this literature by showing that bankruptcy law is another important factor explaining mortgage default.
The paper proceeds as follows. We start by discussing how U.S. bankruptcy law treats mortgage debt and how the 2005 bankruptcy reform affected homeowners' incentives to default on their mortgages. We then describe our dataset, our empirical model, and the results. In the last section, we estimate how many additional mortgage defaults occurred as a result of the bankruptcy reform.
Homeowners and Bankruptcy Before and After the 2005 Bankruptcy Reform
U.S. bankruptcy law provides two separate personal bankruptcy proceduresChapter 7 and Chapter 13 -and both are relevant to homeowners in financial distress.
Prior to 2005, all debtors were allowed to choose between them. Under Chapter 7, most unsecured debts are discharged. Debtors are only obliged to use their assets above an asset exemption level to repay unsecured debt, while their future earnings are entirely exempt. States set the asset exemption levels and have different exemptions for different types of assets, but the homestead exemption for equity in an owner-occupied home is nearly always the largest. In states with high homestead exemptions, even debtors with high assets and high income may gain from filing for bankruptcy under Chapter 7.
Under Chapter 13, debtors must have regular earnings and must follow a courtsupervised plan to repay some of their debt from future earnings over a three to five-year period. They are also obliged to use their non-exempt assets -if any -to repay.
How does filing for bankruptcy help homeowners in financial distress? Consider
Chapter 7 first. Chapter 7 helps homeowners save their homes because discharging unsecured debt increases their ability to pay their mortgages. 2 In addition, filing under
Chapter 7 stops mortgage lenders from foreclosing for a few months, which gives homeowners who have fallen behind on their mortgage payments additional time to pay.
But the terms of residential mortgage contracts cannot be changed in Chapter 7. Thus filing under Chapter 7 helps homeowners save their homes but only if they can repay their mortgage arrears within a few months.
Chapter 7 also helps homeowners who give up their homes. They gain from having both unsecured debts and deficiency judgments (claims by lenders for the difference between the amount owed on the mortgage and the sale price of the home in foreclosure) discharged in bankruptcy. Homeowners also gain from filing because bankruptcy delays foreclosure, and they get cost-free housing during the bankruptcy procedure. 3 They also get more time to sell their homes privately and obtain the highest price.
Homeowners' gain from filing under Chapter 7 can be expressed as:
Here is the value of unsecured debt discharged in Chapter 7. Homeowners receive in bankruptcy regardless of whether they keep their homes or not.
is the reduction in the present value of future housing costs when homeowners file under Chapter 7. If homeowners save their homes in Chapter 7, then is small or zero. If they give up their homes, then equals the reduction in the present value of future housing costs, including their gain from having cost-free housing during bankruptcy, from having deficiency judgments discharged, and from having lower housing costs when they shift from owning to renting. A is the value of homeowners' assets, which we assume are entirely in the form of home equity, and denotes the state's asset (homestead) exemption. is, therefore, the value of homeowners' non-exempt home equity. When non-exempt home equity is positive, homeowners in bankruptcy are forced to give up their homes for sale by the bankruptcy trustee, since part of the value of the home must be used to repay unsecured debt.
Finally, is the homeowners' cost of filing for bankruptcy under Chapter 7, including both time costs and out-of-pocket costs.
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Now consider Chapter 13. Homeowners gain from filing under Chapter 13 if they owe large amounts on their mortgages but wish to save their homes. Under Chapter 13, they propose a repayment plan to repay their mortgage arrears in full, plus interest, over three to five years. They must also make all of their normal mortgage payments during the plan. Lenders cannot proceed with foreclosure as long as the homeowners are making the required payments; and, if the homeowners complete all of the payments specified in the plan, then the original mortgage contract is reinstated. Thus Chapter 13
gives homeowners more time to repay their mortgage arrears than Chapter 7. Also, second mortgages can be discharged in Chapter 13 if they are completely underwater, and bankruptcy trustees sometimes challenge fees and penalties that mortgage lenders add to overdue payments. 
exceeds $2,000 per year, then homeowners must file under Chapter 13 if they file for bankruptcy at all and they must use all of their non-exempt income for five years, or , to repay their debt. Since the homeowners' obligation to repay debt from future income was a token amount prior to bankruptcy reform, those with high incomes now benefit less from filing for bankruptcy. These homeowners are predicted to default on their mortgages more often. We refer to this test as the "income-only means test."
Third, bankruptcy reform also harmed some homeowners who have both non-exempt income and non-exempt assets/home equity. Prior to the reform, these homeowners were obliged to use their non-exempt home equity,
, plus a token amount of future income to repay unsecured debt in Chapter 13 bankruptcy. But after the reform, their obligation to repay became the maximum of their non-exempt assets, , or their non-exempt income over 5 years,
. Thus, homeowners gain less from filing after bankruptcy reform if )
. We refer to this test as the "income/asset means test."
Finally, the reform imposed a new cap of $125,000 on the homestead exemption that applies to homeowners who live in states with homestead/asset exemptions exceeding $125,000 and have owned their homes for less than 3 1/3 years. 8 Homeowners affected by the cap found bankruptcy much less attractive after the reform, since they are now forced to give up their homes in bankruptcy. The adoption of the homestead exemption cap is, therefore, predicted to increase mortgage default by these homeowners.
Our predictions are, therefore, as follows: (1 rise after bankruptcy reform, since the cap forces them to give up their homes in bankruptcy. Table 1 shows the three groups of homeowners who were particularly negatively affected by bankruptcy reform as a function of whether they have non-exempt assets and/or non-exempt income.
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In the next section, we test the predictions that the default rates of homeowners in general rose after bankruptcy reform and that default rates of homeowners in the three negatively affected groups rose even more after bankruptcy reform.
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Data and Summary Statistics
We use individual mortgage data from LPS Applied Analytics, Inc., which include detailed information from the time of mortgage origination, plus updates each month on whether homeowners made their payments in full or whether they filed for bankruptcy.
Both prime and subprime mortgages are covered. Our sample consists of first-lien, 30-year mortgages used for home purchase or refinance that originated between January 2004 and December 2005 and were in effect during at least part of our sample period.
Thus, our sample consists of mortgages that originated near the peak of the housing bubble. We follow them until they are repaid in full, go into default, or until the sample period ends. Following the literature, we construct separate samples of prime and subprime mortgages. 11 Each sample contains 300,000 to 400,000 separate mortgages. (2008), Carroll and Li (2008) , and White and Zhu (2010) Figure 1 gives monthly average mortgage default rates for our prime and subprime samples before and after bankruptcy reform, where we define mortgage default to occur when payments are 60 days delinquent or more. Default rates for prime mortgages in our sample were around 0.15% per month in the months before bankruptcy reform, or about 1.8% per year. Default rates for subprime mortgages were much higher -around 1% per month or 11.4% per year in the same period. Average default rates for both groups climbed for several months before bankruptcy reform took effect, jumped at the time of bankruptcy reform, and then fell for the next several months. We attribute the climb in default rates before the reform and the fall in default rates after the reform to the fact that many homeowners rushed to file for bankruptcy before the reform went into effect and -for reasons discussed above -they often file for bankruptcy and default around the same time. 13 After these adjustments, the post-reform default rates for both groups remained higher than the pre-reform rates.
14 In order to focus on the effects of bankruptcy reform on default rates, we use short time periods before versus after the reform occurred. Short sample periods around the date of the reform have two advantages: first, other aspects of the economic environment remain fairly constant and, second, they end before the mortgage crisis began, thus allowing us to distinguish between the effects of bankruptcy reform versus the mortgage crisis. We run the model on sample periods of two months before to after bankruptcy reform (August -December 2005) and three months before to after bankruptcy reform (July 2005 -January 2006 , and, as a robustness check, we also run the model on the sample period of six months before to after bankruptcy reform (April 2005 -April 50% of the mortgages in the LPS dataset, respectively. We use all subprime mortgages because the LPS dataset under-represents this category. 13 See Li and White (2009) for evidence that homeowners often default and file for bankruptcy around the same time. Mann (2007) estimates that the adoption of bankruptcy reform caused 500,000 additional bankruptcy filings to occur before October 2005. 14 One factor that affects mortgage default rates is mortgage age, where the mortgages in our samples are disproportionately young and therefore have higher default rates. However, we did not find that the time pattern of default rates reported in figure 1 changed appreciably if we corrected for the age of mortgages in our sample. See Demyanyk and van Hemert (2009) 17 HMDA data cover nearly all mortgage originations. Mortgages were matched based on the zip code of the property, the date when the mortgage originated (within 5 days), the origination amount (within $500), the purpose of the loan (purchase, refinance or other), the type of loan (conventional, VA guaranteed, FHA guaranteed or other), occupancy type (owner-occupied or non-owner-occupied), and lien status (first-lien or other). The match rate was 48%. We calculated summary statistics for all the variables that are included in this study and found no significant differences between the means of the matched observations and the original LPS dataset. This suggests that the matched observations are a random subset of the original LPS dataset. See www.ffiec.gov/hmda/history.htm for information on HMDA data. area since the date of the mortgage origination. 18 We know the mortgage principal each month, so home equity each month equals the current value of the house minus the current mortgage principal. Non-exempt home equity then equals the maximum of home equity minus the homestead exemption or zero. . We apply this test only to homeowners whose mortgages were for purchase, under the assumption that those whose mortgages were for refinance have owned their homes for more than 40 months.
Finally, BR equals one in months when the 2005 bankruptcy reform was in effect.
Specification
We estimate Cox proportional hazard models of mortgage default, where the baseline hazard depends on the age of the mortgage in months (see Kiefer, 1988) . We use the proportional hazard model because we wish to explain time to default and because hazard models take account of both left-and right-censoring. Since our sample periods are short, many of our mortgages originate before the sample period starts and/or continue after the sample period ends, so that both types of censoring are important.
The key variables of interest are the bankruptcy reform dummy, BR, and the interactions of BR with MT1, MT2, and HC. The coefficient of the bankruptcy reform 18 If the homeowner lives in a non-metropolitan area, we update the value of the house using the average change in housing values in the non-metropolitan areas of the state. Our estimates of home equity are biased upward, since we ignore second mortgages for which we have no data. dummy measures the change in default rates after bankruptcy reform went into effect, and the three interaction terms measure difference-in-differences, or whether default rates changed by more after bankruptcy reform for homeowners in each of the three groups that were particularly negatively affected. All changes in response to bankruptcy reform are predicted to be positive. Ai and Norton (2003) have pointed out that, while the coefficients of interaction terms are equal to difference-in-differences in linear models, this result does not carry over to non-linear models. Instead difference-in-differences in non-linear models must be evaluated using the full estimated model, including all of the results for the control variables. We compute corrected difference-in-differences using this procedure.
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Our choice of control variables is guided by availability and by the recent literature on mortgage default (see references above). Demographic variables are whether the homeowner is married, is African American, or is female. We include dummy variables representing ranges of FICO scores (the highest category is omitted), ranges of loan-tovalue ratios, and ranges of debt-to-income ratios (the lowest categories for each are omitted). 20 We also include dummy variables for whether the loan is a jumbo, whether it is fixed-rate (versus adjustable rate or hybrid), whether it is for refinance (versus purchase), whether homeowners provided full documentation of income and assets when applying for the mortgage or provided partial documentation or whether documentation information is missing (the omitted category is no documentation), whether the property is a single-family residence, and whether it is a vacation home or an investment property (the omitted category is primary residences). Additional dummy variables include whether the mortgage was securitized (versus held in the lender's portfolio) and whether 19 For example, the difference-in-difference for the interaction of bankruptcy reform with the homestead exemption cap is
, where denotes the predicted probability of default when HC and BR are both equal to 1 and the control variables are assumed to take their mean values. Other difference-in-difference terms are calculated using the same procedure. We also compute corrected values for the coefficients of BR, MT1, MT2, and HC. The only papers we have found that use a hazard model and compute difference-in-differences correctly are Chen (2008) , which uses a much smaller dataset, and Elul et al. (2010) . We use Stata 11 for these calculations. it was originated by the lender that services it, acquired wholesale, or acquired from a correspondent (the omitted category is mortgages originated by independent mortgage brokers). 21 We also include a measure of homeowners' benefit from refinancing their mortgages at the currently available mortgage interest rate -this variable increases in size when interest rates on new mortgages are lower. 22 We also include the lagged unemployment rate in the metropolitan area, the lagged real income growth rate in the state, and the lagged average mortgage default rate in the homeowner's zip code -all lags are one month. 23 Finally, we include state fixed effects. We do not include time dummies because our sample periods are short and because time dummies would be collinear with the bankruptcy reform dummy. We cluster observations by mortgage (the results do not change in any substantive way when we cluster by zip code). Table 2 gives summary statistics for our prime and subprime mortgage samples over the period three months before to three months after bankruptcy reform. The adoption of the income-only means test harms 27% of prime mortgage-holders versus 44% of subprime mortgage-holders. The latter are more likely to be harmed since subprime mortgage-holders generally have less home equity and the test applies only to homeowners whose home equity is entirely exempt. The opposite is true for the adoption of the income/asset means test, which harms 31% of prime mortgage-holders versus 12% of subprime mortgage-holders. This test is more likely to harm prime mortgage-holders because they have more home equity. The homestead exemption cap, 21 Correspondents are mortgage brokers that originate mortgages only for a single lender; while independent mortgage brokers sell to multiple lenders. Correspondents' interests are more closely aligned with the interests of banks than with those of independent mortgage brokers. See Jiang et al. (2009) for a discussion of the role of mortgage brokers. Keys et al. (2008) and Rajan et al. (2009) both argue that lenders scrutinize soft information concerning borrowers less carefully when they expect to sell the mortgages to securitizers and this, in turn, suggests that homeowners with securitized mortgages will be more likely to default. 22 The measure equals {r 0 [1-(1+r t )
, where r 0 is the interest rate on the homeowner's existing mortgage, r t is the interest rate currently available on new mortgages, and M is the term of the mortgage. See Richard and Roll (1989) . 23 Unemployment rates by metropolitan area are taken from the Bureau of Labor Statistics; income data by state are from the Bureau of Economic Analysis; housing price data by metropolitan area are from the Federal Housing Finance Agency; bankruptcy exemption levels by state are from Elias (2006 and earlier editions) ; and median state income levels are from the U.S. Trustee Program at the Department of Justice.
which requires very high home equity, applies to 5% and 1% of prime and subprime mortgage-holders, respectively. Table 3 gives the results of estimating the hazard model using the sample period three months before to three months after bankruptcy reform. Only the bankruptcy reform dummy BR and the control variables are entered. Results are given as proportional increases or decreases in default rates relative to one -for example the coefficient of 1.11 for the jumbo mortgage dummy in the subprime sample indicates that homeowners with jumbo mortgages are 11% more likely to default than those with smaller mortgages, while the coefficient of 0.82 on the fixed rate mortgage dummy in the prime sample indicates that homeowners with fixed rate mortgages are 18% less likely to default than those with variable rate mortgages. Tests of statistical significance are for whether the results differ significantly from one.
Results
Results for the controls are reasonable and generally similar to those in the literature:
Homeowners are more likely to default when they have lower FICO scores, higher debtto-income ratios, and higher loan-to-value ratios. All of the results for variables representing mortgage sources are less than one, so that mortgages originated by independent mortgage brokers -the omitted category -are the most likely to default. 24 Prime mortgages that were securitized are more likely to default, but -surprisinglysubprime mortgages that were securitized are less likely to default. The documentation variables are generally insignificant, suggesting that higher levels of documentation are not associated with the reduced likelihood of default. 25 Homeowners are more likely to default if they live in zip codes with higher lagged average default rates -thus, defaults lead to more defaults in the local area. Homeowners also default more often if they live in metropolitan areas with higher lagged unemployment rates or in states with lower lagged real income growth rates. Table 4 gives the results for the key variables, using the three month before to after sample. The result for the bankruptcy reform dummy BR in column (1) with each other, we show the results when they enter both individually and together.
The adoption of bankruptcy reform led to a substantial increase in mortgage default rates in both samples -using the figures in column (5), the increases are 14% for prime mortgages and 16% for subprime mortgages and both are highly significant (p < .001).
The coefficients of MT1, MT2, and HC are either less than one or greater than one but insignificant. Since all of these variables are correlated with higher levels of income and assets, we expect them to be associated with lower default rates. Now turn to the difference-in-differences. Using the results in column (5) for prime mortgages, the effect on the default rate of being harmed by the income-only means test rose by 20% after bankruptcy reform; the effect on the default rate of being harmed by the income/asset means test rose by 5.5% after bankruptcy reform; and the effect on the default rate of being harmed by the homestead exemption cap rose by 36%, although only the first and last results are statistically significant. For subprime mortgage holders, the effect on the default rate of being harmed by the homestead exemption cap rose by 43% after bankruptcy reform (p = .002); but the income-only means test is not statistically significant, and the income/asset means test has the wrong sign and is marginally significant. The fact that the difference-in-difference results for the two means tests for subprime mortgage holders are not in line with our predictions is additional evidence that these homeowners exaggerated their incomes when applying for mortgages and, therefore, were less likely to be affected by the means tests than prime mortgage holders. The large increase in default rates after bankruptcy reform by mortgage-holders of both types who are subject to the cap on the homestead exemption suggests that homeowners often are financially stretched even when they have very high home equity. Table 5 shows the results when we rerun the model on the shorter sample period of two months before to after bankruptcy reform and the longer period of six months before to after bankruptcy reform. The results shown include all three interaction terms. The table also shows the results reported in table 4, column (5) for the three months before to after the sample period. In the prime sample, the results remain quite stable as we shorten and lengthen the sample period. The increase in default rates after bankruptcy reform ranges from 10% to 15% over the three sample periods, while the difference-indifference results for the three tests remain similar in magnitude and generally have the same levels of significance. For the subprime samples, the results also remain similar, except that the income-only means test becomes positive and significant in the six months before to after the sample period, and the homestead exemption cap becomes smaller and insignificant in the same sample period.
As robustness checks, we ran placebo tests assuming that bankruptcy reform went into effect both earlier and later than the actual date. We assumed that hypothetical dates of bankruptcy reform were July 2005 and January 2006; and, for each of these dates, we ran our model using a sample period of two months before to two months after the hypothetical dates. The specification remains the same, but in table 6 we show only the results for the bankruptcy reform dummy and the three difference-in-differences. For the prime mortgage samples, all of the results either change from increases to decreases or else they remain increases but are insignificant. For the subprime mortgage sample, the same pattern holds, but the default rate increases by 22% when bankruptcy reform is assumed to occur in July 2005 and the result is significant. This result reflects the fact that default rates steadily increased during the months of May to September 2005 because debtors were rushing to file for bankruptcy before the reform went into effect and some also defaulted at the same time.
Overall, the results support our hypotheses that bankruptcy reform led to a general increase in mortgage default rates because filing for bankruptcy became more costly and led to even larger increases in mortgage default rates by prime mortgage holders who were harmed by the adoption of the means tests and the homestead exemption cap and by subprime mortgage holders who were harmed by the adoption of the cap.
Conclusion and Policy Implications
Our main result is that the 2005 bankruptcy reform caused mortgage default rates to rise. Using the results for the sample period three months before to three months after bankruptcy reform, we find that the default rate of homeowners with prime and subprime mortgages rose by 14% and 16%, respectively, after bankruptcy reform. Default rates of homeowners with prime mortgages rose even more after bankruptcy reform if they were subject to the new means tests or the new cap on the homestead exemption, compared with the increases for homeowners not harmed by these provisions. But default rates of homeowners with subprime mortgages responded only to the cap on the homestead exemption, suggesting these homeowners were likely to exaggerate their incomes when applying for mortgages. The results suggest that bankruptcy reform squeezed homeowners' budgets by raising the cost of filing for bankruptcy and reducing the amount of debt discharged in bankruptcy. It, therefore, increased mortgage default by closing off a popular procedure that previously helped financially distressed homeowners save their homes.
We can use the results to predict the number of additional mortgage defaults that Notes: ***, **, and * indicate whether the coefficient is significantly different from one at the 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses. The sample period is July 2005 through January 2006. Following the terms of our agreement with LPS Applied Analytics, results for the demographic variables are not reported. Notes: ***, **, and * indicate whether the coefficient is significantly different from one at the 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses. All equations include the control variables shown in table 3. "+-2 months" indicates the sample period two months before to two months after bankruptcy reform. Other sample periods are analogously defined. Number of additional mortgage defaults/year 159,000 20,000 4,500 11,500
Note: The figure in the bottom row, left column, equals 22,000,000(.81*1.0*.0249*.145 + .19*1.0*.145*.16). The other figures are calculated in the same way. We do not calculate increases in the number of mortgage defaults by subprime mortgage holders subject to the two means tests, since these results were not consistently significant. Mortgage default rates per month are converted to default rates per year using the conversion factor , where m is the monthly default rate.
